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4$B!V6-1 8 18 0 2 



siBfct-wt, »i. maojijuajii^gii^fji^^as 

CW^54] »?f?«SlJHE«oSlitt^i,»T. Wi 

1 :3i:fl!;JSJboJB2»«:jt«/Xy H«5 5©^)&:< ^: 
[aSJasj BI:^»45jaa«cDKHfctiU»T. Hi 

^a*»isi tt«t^a/\v Hi:*»a»tA5, H^iwdtBs 



"SL. COUAAy HAi7S»35>tyt';; IJAiS^KfUri 

Hirt*a»urfeD. fli;j4®±wirs8iziH»i;,T«t 

«»OfiEffl*tV&±«f*r/'«w HiiOStSf /ty How 
lc®feUT*»5. ep&±m±r/\v Mt±»t-r/Ty h- 

[B«S 1 S ] mnmX 1 3«a3lE65S«|c;bv»r. 

¥&±<!>a 1 ffiflrjteUi;^-^ H©|IBe«t*a»T« C i * 
MsftS! 1 8 J ifv'^a >fl!ffl. fimifeit. i^Stt* 

tt«J««ffla€;flT««><»tny Pi, JEa'yty|«*»6 
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gtr/TvH, *»35»t/T5» HO^'SCD- 

1 9 3 1 8 9IE«fl5SRfc*V»T, 

C3!#JE 2 1 ] H;Raj|5 2 0 3KEffioSB»c;fci-»r. 
2 2 3 a#a» 1 8 5(E«®S«CfiViT» 

2 3 3 1 8 ?SE«OigSIC*V»T. 

ti2o isiff>a< it) 1 ooflTDittosifliffls^firu 
(iii«9i2 43 ai*gim2 3;^E«fl!JS«c*v>T. 

$r/^y HlCB»UTIItKfl!)±»Sf WtettftT**), 



♦fHT6-18 180 2 

2 8 3 W!^^ 2 7 aC«eD4S « JC* i.>T. 

[■1*^2 9 3 n^im 2 8«E«©eBc*uT. 

3 0 3 JBi^giJB 2 8«E«CDSB«c;fev>T, 
3 1 3 BI:SSJB 2 8 ^EBCDSBicjfeVJT. 

SB. 

199m ^27BtetflBl$n» 5lttSaEt}>o^jjf 
« mB9US^/767.075O-ffi»RttBT'ft%. 
[000 1] 

itWfSfesEw^YyhJB*^**. mz, ^sm\t> ft 
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[0002] 

(0 0 0 41 5WcWKi::igt>^»«iaS 
UtiUt^, ^>:^— 0;6^;S^to^<E]H;lC!Bt>T 

10 0 OS] i^ff. ^✓cx^y-^'Oteosi&Wfcitt, ± 
10 0 0 61 fla^oiitoiE^feKfiarsorc^s^fijfj 

CO 0 0 71 ^<<D^<:/<ci«jz^v^T. ES-iiiiJL^ 
6, *<0««T, flt^PAO/Xy HJJJElrcoiBSnjtSS 



f4) »M¥6-18 180 2 

[00 0 91 

[0 0 10] HL^fflSfc^JEfl-fcftaftXJsr^-r y hffi^ 

*bTE#S t) t) ICflt^ftOMjRSfcS^ftiT-SttM&S 
[0 0 111 *«Mtt±EbR:ffi*tt«fc*^t*SSHS 

[00 12] 
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to 0 1 3] ll¥ifeCtt»tfc4f(0a{»:^«/Ty HSfeli 
AyHtt. '"'y HMTlll;«ffl?f«!>7+uxffl(0««$fe 

[0 0 14] WECfrjJ^tffilcfijB-ra/^yHlX, 2t? 

<»t C tie J::aTSStt^3J:C;$A.«gtff 

f 0 0 1 s] a:o±»*ras»:*ssoflKtg!5«/Ty h 

»c}6t3 T**» t^v 6jgafrt>a. 



[0 0 1 81 *56M©S6KS(JosEt«iWTfl, 
*>tftl»C&ll-j-SS©9=-+>/?(05-6(0iJi^gs.^ 

tt. ltJflS©l*)fl|l::)HsanTV>5. JISBS«*>Sii9it> 

ra««jg*.4>t9^-^ >/tT*©Sitt3&i«jffiaTrittE© 

•v>Att, SO©/V«/Ha»6IHBfSnTfer3. JKBJg^^ 
r>A»5tWa«D©«»:^«/Vy Hi8il*^g»UTV» 

^ (0 0 1 9] *«W©*S«:4B65»fiJ:y:^n. b@ 
[002O1 

C»IS«1 *55Mos«:i;^;i.^^igfi 1 0©-§fei6«iiAi 
Bll~5fc^UTi4. COSfeiSWfciiViT. S«10 
tt. *fiffl©5SB«l 2TfflH6*t«>b©T*$. 

*«9a©fi««H5i©iIfii1?tBm©ffil?t.ra«»riE 

to 0 2 11 SKI Ofi. "5iatt©*«»jltaf©yt>J-V 
«F*U<»J. ««ir«*y5>l^«»i;ir^'a©7 

«©sfi$«iirr6©iri*»gi3i©«5H*>6jfiKr$ c 

[0 0 2 21 HSttttl 2*>S«5aUfc*Rgq<!)E;5 

x*;w*»ff 1 0 ©a; I b 3 ± 

0 5 fc. SB 1 0 tt, 1 ©l^fflEtrW^N^Ca*/^ y H 

S/tB:/:?^^- 1 4 i, JS2 w*HaiEfl-Kft«i;a«)-'X 

K*;stt7'5i'"i 6 mzoa^it^ty^i^—i 8 

»4w±JBsr^e>^r-.2 2t. »4©J:;!r±l«t 
«*»B8©^«TI4. jS>*»i;5^5y— 1 8©4.At2:3 

©rt«9^r>n««jtTt»«. j^«s»:/9^»'-i 4. 
» *±»«rr93r-2 4B:. f<T, *-©R«:iiSttn 
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14. 16. T 8. 2 2, 2 4(2. SBI OCDIIL— 

4 . 3 6 Ii^tst^'sif- 1 8 ©rtiWMM8e±«i 
10 0 2 31 as, ±Hir**v^fit±Ri 

6 SH»t*r«j^HffTI5BB12 8 fcStO 

ISffltf«fi2 6|rdt®L/fcjgttKH. 
ffl 5 T)®::/^3^-<oa-AOBriBttio*5«fit LTftfi; 

10 0 2 4] ttftt)*^TV»«]Hfi6, l£fflOtt»JB2 
6. 2 8 {4. «B:75 3 2 lC»-DTftEfc£^-;Ua 

its, CWHB^yVS'li. 5 ■DOy^*'- 1 4. 1 
6. 1 8. 2 2. 2 4feit^9ir_|ajfcg^5jj{^ 

2k9S(»S3 4. 3 6» 3 8oa#«^^JcH«., -tnS 

75^^-1 4, 1 6, 1 8, 2 2, 2 40rt« 
<*«W*J;tfj:n5 2 3fl!)«|s}JHc!)W©a£KS4. s 
6. S8*WWfa, BWB. Jft«50«tt. 75>S?3 2 
©ffittC^HT. KS/BSr (RF) 



WMVe-l 8 1 8 0 2 

[0 0 2 5] 5Ei^o«44iV2 6. 2 8 09. ^n.onwm 
3 2ort«i©(«HiWaatto««fe^Bi:t»iomjsn 

5. H3*?to*»«i:5fc. K®. £SSOJB2 6. 2 8 

t'^'^tr- 1 8orta!#«atffiBl$-ea«c!>««»:i»a 

SI253 4. 3 6«5WOfi«4 2T?<BSlcaf)#ft&nr 

3 4. 3 6^^M8r«»x*»era<:. flcf4ciiiat{c»s 

10 4. 3 6©SBfB5ffl5RiETSOfc'feSirr>. BOCDffi 
!S3 4, 3 6«a»ffflaottjEJ:J:rj. ::n6<9J2W*i 
nJI.CfiWy^i'- 14, 16 iit^lt^iiy^if^ 1 8 05 

3 4. 3 6C!>#*»rieftT*t). E|S-y5iS'-14. 1 
5lca-sTV!'*. if5K3 4, 3 6, 3 8<Da*fa, KiS 

4<0. 8tttOS5fl!lC4«ffl5)-t, Jtfl386K3 4. 3 6<0 
a? MO->-;H«l«4 2ifc±^TjefiESn%. 

SKI o««rttlfl*ii^J^:t«, «[ft*a»K3 4, 
a. 

[0 0 2 7] B 3 fc*f rtflSEe-:/?*'- 1 4 ti\.m& 

tr:^?^'-! 6®fc}6ic. J^O<mJB2 6. 2 814, < 
aJ?U«JT. a, J:fc:^7i^-I4, l6«Etfsj:5 

K:ff»J4JS^Btc«rBfu>s:«B«|^3 2«^rr*. ?'9^<' 

-ffl»3 2 <0»J6|4, ttl 2<!>¥&K-a!-r-SJ:$tet. 
1 4, 16 (Dj!!H8tj^3 2 C!)»!fi**)f4"«B«0— 

HH«jji3 2««jST«»cBbT, 10* 
/!:tt-t*ia±o^^:/4 6 esiK 1 0 (DjqSBH^^b D c 
ia!(t«2:^v). 5r:r4 6t4. tt«99«tn:s«%(iut«^«& 

1 4 t^WaEtf r^^r- 1 6 05IBJICH, 
50 02 6. 2 8©V><-336»oatot)fl84^4 8*«ttBU C 
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21 



^K¥6 - 1 8 1 8 0 2 



ft:, 2:5©E-a':/55'-l 4. 1 eoiwicii^aw 

2 8 ©fi?»4 8 tj»g5 2 ©WflUTSI^U. S'-^PT© 

ItSfJ-AAS 4.5 6 fcfe«UTa&0^-3Tt>«#^5f 
»2 6. 2 8€ttEfca«r«. i'-JUtfciliSXStS 
4. 5 611. K«:«»::r7^'-Ort««:|HaiJCXofct« JO 

10 0 2 8] »*1.©£Sy9*r-i4. 16iaj«D*^-;p 
fl8i}-4 8»^&tt, i:::n6>— ;Uffl»i:«MajjL3 2CD 
MICJBfiESn&JBiSWSS 203«»fffla«ttiEl-«i;5 

Kifefe«Ji«. t<j^1.«)E«:/5i'-i4. leiacsiS 
-r«i»B=5 2(omEtfcfl»fiiffttri, cns':^^^-© 

{0 0 2 9] BI3«j^fflbTb*»SJ:5C. Btlifi&m 
lefCfiSnii*, a«0&-3TVi««f^H2 6. 2 so 

ofafflJBWy 5 i'- 1 4 iciitn, flJi 0 TH^ftW 
JB 2 6 . 2 8 «)ft*s^«>6 c:<ortffljettr9*^-€ 

JCIHSnS. EBl 0Of«!*J.©£1f^5if-14, 16 
WI'ffifi-r5>'-JUg|«4 8}i, ass 2rtOSlft:er)jS 
*®il;«ctJ:»3»'ff S 2*t^.*fc'bB!5R-r5«i5*|fiihT 

4. 1 6WrwacattUTi:in6o:/5*'-«|«a 

CO 0 3 0] («3ffl!E»r7^'-l 44jj:t;n^S^:r5 ^0 
i'- 1 6 tt. ffi^SaSEKS 4,3 6 «ffll/T*»a>t:/ 

4. 1 6t*i»t:/5^^-l 8t<Q|lll^8ffn«.Ci:©T 
««a»l±, 2:3088183 4. 3 6©toEL&aK5Ba 

rmm 2 e »cJinA6*is*icj:,Trt^t.«gs:?'93'- 

1 4. 1 6©WB^fi5*»6»flqJi»UWSn«.*SIH 



[0 0 3 1] laittlcUT, KB 3 4. 3 6 0fiSSfWa 
tt. :^7*'-©:Rff)a2 6K:ilDJL&lx«*ttJ:oT*»a» 

»««WIC * t) tBcftiA v -> g 

«i^ps*a£B 3 4. 3 6 fcsti-Trn^©i6a4ai&sfE. 

[0 0 3 2] *»**t:/5!S'-l 8KH. 2-30fiSiJ©? 

UTViaStt Odo&««»©IK«)H 2 6 tJgjSEU&a 
B:Oi»6 6fci^-C'JAy-»'>/T6 4i»e.l»iesnTH 

^- 1 8 0 l:SffiT5JBB5JB©5iJi: tTSSi«S35 
«^to1tTS§ILfefigfi$$;firf«. SB 6 ©< 

Lr]S«tt?HB2 6©T*'vTrS]i&Cffir;c, ^jftee© 

lEttlEl!«»H2 8lca-p4n-5. j8«3W. 

to 0 3 33 cn5fl[so«6 6tt. 

]EfflH2 6?fej6a5ffl2 8*^6»tofc«J8lcEg*L. S 
Bl 0rtO8fii^443W*»*»fcy55'-rt'vi8n5<!:#t 

to 0 3 4] n^it^tryyy-nnMm^ e icioTjgfij 

fc:/53^-Wtf>5fe?lr >/5 6 2 i U v >n 8 4 ©M 
©i*i*©ai*S(IIWf *2; 5 IC«E]E L&«(lfWR?£«T 
8©|<iffl©B5&-p«:i«6 6©(aj 

©T't^r ©teE«»rw«» * w#> t 9 3^- 
oji«:f55'-i4. 1 6fcaa-r-Bi!5iiS3 4. se© 

«S t T«S*t 4 4 *l36> *> t >^ 9 if- © |<Jtl5^fJ ;!p t, jg 

»©*^A>i»f^-cfi©*»*»fci63d9L. j?S 

10 0 3 51 UAf r>A6 4©«B»S>fcttUi?s»K 
*0. UAg^VWXjiii»«TOK/S«:UTfi©Jlfc£S 

©±««r«fclM*Ur«fcltEOrt«t»oTU 

^'>/x8 4feiiDjt6nfete. yAyv>/^©rt««tt 
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■C. J: 0 Sfi k: U A5^ir >/t 6 4 Si3 13 C«»* 

*>i fcy9^r_fl5g5^ 

to z. ©flifcii A. 6*ifc*»±c: <ofi|-c*»*» t i'— 

S* Sfi«>*>*> t O J: rj **Ztaiaiit)fct> TS»7|f 3 
(0 0 3 8J *»9B©2'i©|fea«T»±. t\iti.hyy9- 

©«f V > A 6 2 oftaB#«a!fca[fty'«s> h e s «<» 
[0 0 3 7j ±R±T:/75'-:fe±w±:&±«ir:/5 

^^-2 2. 2 4tt. afrWfi»H3 8SaUXl«»#»tr 
MTi««r4 4j>t«£n4«tt, SSIS 3 8 OtUEttBfaSffl:: 

i::©»tt©«K{B«tt. :/5*'-|«6a{#«t 
«ti«©eprt6tr«J;iK:Tftt»ftsn«. W»Lft 
85K3 8®S(Kffi«tt. :/9*'-©M««2 6K 

[0 0 3 8] *lcS8'*fcJ:5|-, ±gt±ir^^ir-~, ± 

*±»tr:/54A-2 2. 2 4H, £©±isa;r»©ie 



ttM¥8-18l8 02 

14 

«. e©±Rir©T«JirtfiIlc»oTB5fl6«U, £© 
±»*1'€S:f#U. 3'y&'a>fP«t*A2»©ltlD^tT 
ao;:©««nii;©»ffijt:o7-f ^» ms«^jl5. 

[0 0 3 9] aft©S2©}J|7 24t±gj|±f:/5i^-2 
2i±^±«$r:/5^'-2 4©|«fciS^aELTfc>-5. C 
n5S2©3»Ji, ©«p5ft?-l'>A6 2 i 

uAf^ir^ne 4©HK3Earr*mi©jS6 6isffig 
H*i:ur]Sffi*j«/i2 6ic»tfans. ens©*/ 

<*ffl»«jiafcrsl{#:4 4 «jiUT]H»« 2 6 ©T^^-vT 

rtisfcEt;. JB 1 omt^i^mm-nsmmm 2 8 tea 

«3n«. »2©JB72tt. ±Jasr79^^-22i:± 

:?±i4sr:/95^-24©iBiTfffo««igflEr'5. 

©{4KT±*±KS4r:/7^'- 2 4 t^rOtetf 5©SoI 
LTIft 1 2 ©^&jJt:-t;&±Bsr:/^^r_2 4 Sfijff 

Tr5©*tirBB ta«t*fc. «ffl«©g©±iBi!r©T 

1 0 0 4 01 1 8 ©jf»6 6 tra«fc. JB 

2©»7 2'b. ±«$ry55'- ±*±a*-f:/5i^ . 
^©rt«<t:ft««ri»8ll'*-aB-bii'jl > h t LTe3i:3. 
c:n61S2 fll 7 2 fcJ;:sT«fiESnfcffiH:y>t > Ml. 
±»a-r79^-2 2 i±;&±Bsr:795r-2 4©W 
€;i!lti58iEff©86SteiS|l3. (Wfli-r*. «7 2»vJ:oT 

tt« ±a5sr:/^^'-t±;?±BFsr:^95'-©M©fls 
50 *©siEn«(fiianr*i5c«iiEsn«. »o^-3fcj87 
2iai©wa©tuEH> dbM^r:/9i?-ii±i5t:ai-r 

:^5i'-©H©Stflc©85n6t(I«PT«i:iK:ff3. BO 
•&ofc«7 2m©aBn©«iEtt, dfcWtr::^?^'-. ± 

*±jesr:r?^f-©-;&cjo;t5ti«*K«»urr 
©-*©:r5^r-*»6fic^o:/5^_tjJj^5Jl^5JJ 

*&tt. ■t©««ft«(BT-s. ztitt. ±mmrf 
*«©«ltfl:*ff»L. E©±jB*ra»±isar':r9y— 

4» =>y-C'©te©ffiK»»cS©±B!i*r53feA5t#C-?- 

±«S-r::^95^-©«*«r*lASl)p;t6nS:*©y5#' 
-*>6<fi:^r©;/5ir— ^oSE«:©Rnw;. c©«>5©:/ 

©±Htr8Bli£Jt«i«liBA«. lto?©:/93'-teJ:-9 
■cjinA6^teE*:*li. »lft«»**E©±HF*-j'fl!>j; 

©jMl!nRA6ffiirr-«©t£f9;3iro. 
(004 11 a 1 tt. ;^»^©^IK 1 0 «£A©S 
» Mtt I 2 O^ifeS 2. Tfi8 4 K^V»T©1|«{tBT^ 
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IS 

14. 16. «»*»4:pr5^'-l 8. ±J»9Er:/9^^-. 
J:*±B* r:/? ^Tw 2 2 . 2 4 «Dfi»ttfi|iH 1 Trip 

8t±Hir:r5^-, i^±HST77^'-2 2. 2 
4»4. ttf^WC'|II:TS8 4ODIBt3d?S*XT4i0. ± 

fisicsjUT^^snrus. H2c^riiii«fiire. *^ 

T*5. ^fidg 24»/^y H«8 6t?ffiF«3«B»8 8W 

5. *£lBtt. H^L/!:£yj-0:^)5fe-i;«;i 2ti!)|<3ffl!lt4!t 
±B!FSTrr73'-fa. «tOTE8 4««t4'r«<DKfflV> 

[0 0 4 2J E#:r9ir.-i4, 1 6ftfr«>t:r5y^ 

1 8 taat-^JtHSA. 3 6 0£«>QlZttm{£04i9 
^'a-ra 4«tKttTe«. CC!>9'a--79 4B, HI 

*t«i:$fcJE!S3 4. 3 6 OPI«^l#^^^qf Uftft^^ 

[0 0 4 3] ^aoaftfitra. «;®?&8 256i#ffl« 

*-a-5. Hlfe0iBLTi3*>4i5fc, 8«10O|(^^i 
<o«8**»EU-:r9i^^i 4. 1 6fc*jiftns»tt 

a^«flt^68 2itnm^0&n±bo\zm^stiitt 
s. fiw^^i^-i 1. 1 anoRffja, r95'-t. 

1 0 0 4 4 J ^xiBosfli 1 0 €|a^^a^3sr« 1 2 *j« 
trr 9 1 4 . 16 ic»LTifiiir«te«flE*ett^ 



IfBBVe-l 8 1 8 02 
feaUTtt:&«:^5i' — s -tUT. «I53 4. 3 6« 

U*»L/«:*J6. 8SS3 4. ^ i (D^W^Simiimai 
SM'^^ff- 14.16 h.ifiifik.yvtf'-. ±SSi-f':f 
5^r-2 2. 2 4®|VJ©85«:oS5«SiRSfc*. sfeaJdrh 

*»¥A8 2©M-ffijK|Sj*ioTI4$. ¥6«5C©fl!Ite«)B 

-i^©tt*naff5 2«a-3T«;©sMfflj (mm>wBti 

14.16 0»fftfc*«>'-;UfflisJ 4 8*JjSE^*t 
(0 0 4 5] Jft^ft^t'y^^'-^feAUtiiSS-fr/^y-fir) 

A^ji^tr/^^'-i sfcttAsnfcit. t^t^tv^if- 

t^08S#:tt6SB3 8SaoT±eS-ry5*'-2 2. 2 
4'v, <eLr» »ISS4. 3 6 sauTfie:?^^^'- 1 
4. 1 e'vjjn*. ±5|tLfc±3t. ±l6Sf 
W i:aaU-««»3 4. 3 60|aiE«lSf®fflH. 

^^'-l 8«^6±HSr:/9^' — «©S5«:©WfteiR 

[0 0 4 6] »J8TO«xttS03±IBSr:79^-2 2. 

2 4 irm^ en^ta, iJssr:/5^r_rteojt^«af 

B3 8 56iILT*»*»tr7i'-18fNffLffi4n«, ± 

(0047] ^J{99©SIS©VJ©9lSt6M 1 0 ' ;Ot|B 6 
8Ka%UT*«. H6-8T*5*»«J:5K. r©S»« 
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A 6 2 AJH6-8ICwrSttl 0' 4»S»*iaTU«t 

{0048] H6-8 C*T|?IBeiJfc*(,»T. t «f« 
LTV>6. *»4»t4'*yt>/^6 2' . 4»*»iiJA?+ 

>A6 4' ttttTffi8 4' «]HlHfcffl;KL/Xfci5. t«> 

?V>A6 2' 4:«>«>tiJA?-v->n6 4- o^aWfi^H 

ttttK. fc U V >/t 6 4 ' *t|IEi£i;K«ffi«o 
«*ia**ttS:4**. TJS8 4' rtfcK(*fc)6»d»t.|i 

10 0 4 9J 89 it/^^-l 00. J: 
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(57) [Abstract] 

(Object] To provide a reactive energy apparatus positioned within a shoe upper and a 
shoe sole so that the shoe upper provides a custom fit to the ankle of the wearer and 
reduces pressure on the Achilles tendon of the wearer, reducing the possibilit>' of injury 
to the AchiUcs tendon and distributing the landing impact over a larger area of the foot of 
the wearer, thereby imparting a cushioning effect and stability to the sole, 
f Conl^ration] The reactive energy apparatus reacts to shock by external forces to 
impart a cushioning effect to the shoe, si^port the ankle, and impart stability and a 
custom fit. The reactive energy apparatus comprises anatomically sriaped nuid-flil-td 
bladders positioned within the shoe upper and shoe sole. As the fluid in these bladders is 
displaced, the bladders conform to the foot and ankle of the shoe wearer and assume a 
configuration that provides a custom fit, providing a foot cushioning effect, ankle 
support, stability, and a custom fit 

f2 

[Claims] 

[Claim 1] A reactive energy apparatus providing a cushioning effect, support, and a 
custom fit to a shoe, characterized by comprising a first means located on the iqjper of the 
shoe for containing a fluid, a second means located on the shoe sole for containing a fluid, 
a fluid filling said first means and said second means, and a means for communicating 
fluid between said first means and said second means, and in that the coimecting means 
permits the flowing of the fluid fiom said first fluid containing means to said second fluid 
containing means and firom said second fluid containing means to said first fluid 
containixig means. 

[Claim 2] The apparatus of claim 1 further characterized in that the communicating 
means comprises at least one conduit extending between said first fluid containing means 
and said second fluid containing means, and in that said conduit extends through a 
portion of the shoe and a portion of the shoe sole. 

[Claim 3] The apparams of claim 2 fiirther characterized in that said conduit extends 
through a hollow sleeve having an overall tilted configuration and extends through a 
portion of the shoe upper and a portion of the shoe sole, and in that said sleeve forms a 
protective cover over said conduit to prevent said conduit fix)m collapsing, 
[Claim 4] The apparatus of claim 1 fiirther characterized in that said first fluid containing 
means contains a plurality of first separate fluid-filled pads located on the shoe upper, 
said second fluid containing means contains a pluraliQr of second separate fluid-filled 
pads located on the shoe sole, and said communicating means communicates fluid 
between at least one of said first fluid-filled pads on said shoe iqjper and at least one of 
said second fluid-filled pads on said shoe sole. 

[Claim 5] The apparatus of claim 4 fiirther characterized in that said first fluid-filled pad 
comprises a left pad located on the left side of the ankle portion of the shoe upper and a 
separate right pad located on the right side of the ankle portion of the shoe upper, and 
said communicating means communicates fluid between these left and right pads and said 
second fluid-filled pad. 

[Claim 6] The apparatus of claim 4 fiirther characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a separate each 
pad located on the arch portion of the shoe sole. 
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[Claim 7] The apparatus of claim 6 fimher characterized in that said communicating 
means communicates fluid between said first fluid-filled pad, said heel pad, and said arch 
pad. 

[Claim 8] The q>paratus of claim 6 fiirther characterized in that said communicating 
means communicates fluid between said first fluid-filled pad and said arch pa4 and in 
that said heel pad is separated by the heel portion of said shoe sole and is connected 
neith^ to said arch pad nor to said communicating means. 

[Claim 91 The apparatus of claim 8 fiirther characterized m that said arch pad is located 
on the top sur^ of die shoe sole and said heel pad is located inside the shoe sole. 
[Claim 10] The apparatus of claim 6 fijrther characterized in that said second fluid-filled 
pad is separated fiom said arch pad and comprises an upper arch pad fluidly connected to 
said arch pad, and in thai said upper arch pad is located on the arch portion of the shoe 
upper adjacent to the arch portion of the shoe sole. 

[Claim 11] The apparatus of claim 10 further characterized in that a plurality of channels 
extend between said arch pad and said upper arch pad, said arch pad and said upper arch 
pad are fluidly connected, and said channels are configured to adjust the rate at wdiich 
fluid flows between said arch pad and said iq>per arch pad. 

[Claim 12) The apparatus of claim 4 ftather characterized in that said second fluid-filled 
pad comprises a heel pad located on the heel portion of the shoe sole and a rim pad 
located on tihie heel portion of the shoe sole, said rim pad is separated from said heel pad 
and extends firora one side of said heel pad to the opposite side of said heel pad around 
said heel pad; said [second fluid-filled pad] fiather comprises an arch pad located on the 
arch portion of the shoe sole; and said arch pad is separated from said heel pad. 
[Claim 13] The apparatus of claim 12 further characterized in that said arch pad is an 
extension of said rim pad and is fluidly connected to said rira pad, and in that a separate 
upper arch pad is located on the upp&t arch portion of the shoe upper adjacent to the arch 
portion of the shoe sole. 

[Claim 14] The apparatus of claim 13 finther characterized in that multiple channels 
extend between the upper arch pad and the arch pad, tiie upper arch pad and the arch pad 
are fluidly connected, and these channels are configured to adjust the amount of fluid 
flowing betweoi the vpp&r arch pad and the aich pad. 

[Claim 15] The apparatus of claim 13 fiuther characterized in that the heei pad is 
separated firom the rim pad and the arch pad is not fluidly connected to the rim pad. 
[Claim 16] The apparatus of claim 13 fiirther characterized in that said communicating 
means fluidly connects the heel pad and said first fluid-filled pad on die shoe upper. 
[Claim 17] The apparatus of claka 1 3 fiirther characterized in that said communicating 
means fluidly connects the heel rim pad, arch pad, and first fluid-filled pad on the shoe 
upper. 

[Claim 18] A reactive energy apparatus providing a cushioning effect, ankle support, 
stability, and a custom fit to a shoe, diaracterized by comprismg at least one hollow anlcle 
pad on the ankle portion of the shoe upper, said ankle pad having at least one flexible 
sidewall enclosing an interior volume; at least one hollow heel pad on the heel portion of 
the shoe sole, said heel pad having at least one flexible sidevrall enclosing an mterior 
volume; and at least one fluid communicating conduit communicating fluid between the 
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ankle pad and the heel pad, said fluid communicating conduit extending from the ankle 
pad through the shoe upper and sole to the heel pad; and a fluid filling the interior 
volumes of the ankle pad and the heel pad; and in that a portion of the fluid filling the 
intanal volume of one of the ankle pad or heel pad is made to flow through a conduit to 
the internal volume of the other of the ankle pad and heel pad m response to bendmg of 
the sidewall of the other of the ankle pad and heel pad. 

(CUim 19] The apparatus of claim 18 further characterized in that said a second hollow 
heel pad separated from said heel pad is located on the heel portion of fee shoe sole, said 
second heel pad has at least one flexible sidewall enclosing an interior volume, the 
internal volume of said second heel pad is filled with fluid, and said second heel pad is 
contained wiMi the shoe sole beneath said heel pad. 

[Clahn 201 The apparatus of claim 18 fiirther characterized in that said heel pad has a 
center portion and a separate rira, the center portion is located in the center of the heel 
portion of the shoe sole, and said rim extends around said center portion through the right 
side of the shoe upper, the back of fhe shoe upper, and the left side of the shoe upper. 
[Claim 21] The apparatus of claim 20 fiirther characterized in that at least one fluid 
coDMnunicating channel extends between said center portion and said rim and said 
channel fluidly connects said center portion and said rim portion. 
(Claun 22J The apparatus of claim 1 8 fiirther characterized in that a hollow arch pad is 
located in the wch. portion of the shoe sole, said arch pad has at least one flexible sidewall 
enclosing an interior volume, and the interior volume of said arch pad is filled with a 
fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 23] The apparatus of claim 18 fiirther characterized in that a hollow upper arch 
pad is located in the upper arch portion of the upper, said upper arch pad has at least one 
flexible sidewall enclosing an internal volume, and the internal volume of said upper arch 
pad is filled with a fluid and is fluidly connected to the internal volume of said heel pad. 
[Claim 24] The apparatus of claim 23 fiirther characterized in that a hollow arch pad is 
located in the arch portion of the shoe sole adjacent to the upper arch pad in the portion of 
the shoe upper over the top of the foot, said arch pad has at least one flexible sidewall 
enclosing an internal volume, and the internal volvnne of said arch pad is filled with a 
fluid and fluidly connected to the internal volume of said heel pad. 
(Claim 25] The apparatiis of claim 24 fiirther characterized in that at least one fluid 
commimicatix)^ conduit extends between said arch pad and said upper arch pad and said 
fluid path fluidly connects said arch pad and said upper arch pad. 
[Claim 26] A reactive energy apparatus for a shoe having a sole equipped with a heel 
portion and an arch portion and an upper comprising an ankle portion and an upper arch 
portion, charactaized by comprising a first means located in the ankle portion of the shoe 
upper of containing a fluid, a second means located m the heel portion and arch portion 
of the shoe sole of containing a fluid, and a third means located in upper an* portion 
of the shoe xxppet of containing a fluid. 

[Claim 27] The apparatus of claim 26 fiuther characterized in that a fluid communicating 
means fluidly interconnects said first, second, and third fluid containing means. 
[Claim 28] The apparatus of claim 27 finiher characterized in that said first fluid 
containing means comprises at least one fluid-filled ankle pad in the ankle portion of the 
shoe upper, said second fluid containing means comprises at least one fluid-filled heel 
pad located in the heel portion of the shoe sole and at least one fluid-filled arch pad 
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located in the arch portion of the shoe sole, and said third fluid containina 
c^n^pmesatl^onefluid-miedupperarihpadioca^^^^^ - 

thpT^lidX^th";^"^^^^^ 

^^P"^^ 2^ characteri2ed in that said fluid 

e^^f '""^ ^^'^^ P**^ 1^ communicating channel 

SolSdtfr"^ characterized in that said arch pad is an 

^rnrJiTstrsor 

Inil?"-^^^ """^ apparatus of claim 28 fbither characterized in that said second fluid 
Petafled Description of the InventionI 

The present application is a partial continuation of Patent AnoUcation Na mnf^n m<: 
J^ch was submittedon September 27, 1991 andiscurlt&^er ''^^^^ 

L'S^!? ™^ "^^^ P^°t invention relates to a fluid-filled 

^paiatus located on the shoe upper and shoe sole which reacts to the stimulus of external 
IS J^'f""*^^" ^PP^^ P«>^d«^ ^ cushioningTf^t ^^^p^! "^^'"^ 

S iTSS^^ compnsmg anatomically shaped flmd-filled bladders or ^ds 
Sn tSm t^e IhT' t "^^t di^lacement of the fluid contain^ 

wttm them, the bladders conforai to the foot and around the ankle of the shoe wearer 
assummg a complementaiy custom fitting configuration and thereby pS^^r ' 
cushiomng effect, ankle support, stability, and custom fit to the foot ^ 

(00021 /4 

[Prior Art] Various methods and devices have been proposed in prior art seeking th 

^tlt ^ T ^^P°" ^ ^^^^ to L foo?7a weS^/a shoe 

v^le a^o providing a cushiomng effect and a custom fit around the fooT tSs is 
especiaUy true m the field of athletic footwear 

K^rSr ^ ^ <»^g^«« of cushioning effect 

stnkT±T^I!I'^^ ^""^ "^^'^ usually the part of the shoe that initially 

sumes me surface of the ground when running. Providing a cushioning a u 

poruon of the shoe sole diminishes the force o'f S^P^T^d^^^^ 

the heel portion of the d»e sole is provided under landing impact. the^S^ ^ 
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concentrates in the lateral edge of the runner's heel, and is not distributed over the entire 
surface of the heel. The landing impact applied to the outer edge of the runner's heel 
tends to cause the foot to rotate relative to the leg, that is, causes a drop of the medial 
edge of the foot (tisually known as pronation). 

(0005] During walking, running, and otfier activities, the initial landing impact exerted on 
tiie lateral edge of the shoe sole has the possibility of causing the foot to supinate, that is, 
causing the medial edge of the foot to rise. Oversupination of the foot is thought to be 
associated with various foot and ankle injinies. 

[0006] What is needed to overcome the above-described drawbacks of prior art shoes is a 
reactive energy apparatus that both dynamically reacts to provide a cushioning effect on 
the shoe sole and distributes the force during each landing impact across an area larger 
than the lateral edge and medial edge of the foot. What is also needed to overcome the 
above-described drawbacks is an apparatus in the shoe sole that stabilizes the foot in the 
shoe and decreases the tendency of tibie runner's foot to bend due to pronation and 
supination during each landing impact. 

[0007] In many types of shoes, in order to provide support to the ankle the shoe upper 
must be securely closed or laced tight around the ankle of the shoe wearer. La efiFoits to 
make such a shoe upper comfortable to the shoe wearer, padding is provided around the 
shoe upper in the area of the ankle. However, in many situations the padding of the shoe 
upper provides a tight supporting fit around wearer's ankle for only a limited extent of 
movement of the ankle. Because the padding is fixed to the inside of the shoe upper, it 
cannot respond adequately to bending movements of the ankle. The padding tends to 
shrink during use, pulling away from the wearer's ankle and fitting loosely around it, 
thereby reducing or eliminating the degree of support to the ankle. 
[0008] To overcome the inability of the padded shoe vppov to continuously move with the 
ankle and provide a continuous supporting and comfortable fit of the shoe upper around 
the ankle, shoe uppers with fluid filled pads were developed. The fluid filled pads 
confomi to the shape of the shoe wearer's ankle as the shoe upper is secured around the 
ankle. During movement of the ankle, the fluid in the pads is displaced, causing fluid to 
be forced fix)m the pad in areas of the shoe upper where the ankle exerts pressure on the 
pad, and causing the displaced fluid to flow to areas of the pad where ankle pressure is 
reduced during movement. The flow of fluid within the compartments where ankle 
pressure is reduced causes the compartments to expand in these areas and maintain a 
comfortable, supporting contact with the ankle. 
[0009] 

[Problems to Be Solved by the Invention] However, many prior art shoe uppers 
containing fluid filled pads have drawbacks in that the pads exert pressure on sensitive 
areas of the wearer's ankle during certain movemrats of the ankle. Prior art fluid filled 
pads designed to provide continuous support to opposite sides of the ankle typically 
extended completely around the ankle to enable fluid fi-om one side to flow freely to the 
other side of the fluid pad. During some movement of the ankle, these prior art pads also 
exert fluid pressure on Ae sensitive area of the Achilles tendoa The fluid pressure 
exerted on the Achilles tendon could lead to injury of the tendon. 
[0010] What is needed to provide a comfortable and supporting fit to the ankle of a shoe 
wearer is a shoe upper incorporating a reactive energy apparatus that is dynamically 
reactive to provide a continuously changing comfort^le and siq>porting fit of the shoe 
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upper around the ankle of a wearer as the ankle moves. It is important that the reactive 

jooilj T^e present invention, devised to solve the problems of prior art. has the ^se 

of providmg a reactive energy apparatus in a shoe ^per and a shoe sSe 'T'-? ^ 

S^mtT^^"^' "^"^"^ ^ of the wearer as well as redu e Ae 
Cr^ ff S^"^ ^"^'"'^ ^«ribute the landing impact force over a 

l^er area Of the wearer's foot to provide a cushioning effect and Zn^iy to 

^Effects and Mean, of Solving the Problems] The reactive energy arjr.,-.- . .r,v, 

^J^^'^y comprised of multiple fluid-fiUed pads or bladders i;^aied 
in the shoe upper or shoe sole: The first pair of fluid-filled pads is locatedTn Se^Tf 
the shoe upper^other fluid-fiUed pad is located in die ai4 of theXe sde b^n^ L 

arcn ana m the area ofthc sole adjacait thereto. * » 

I0013I ftie pafr of fluid-filled pads or bladders located in the shoe m>per is oositioned of 
t^A ^"^^ "^^0^ ^ 'Educes or helps avoW^^e ^^^^ 

SLtw!^''^^^ ^ fluidly comiected by multiple fluid S^f"^ 

ch^eb extending around the area of the wearer's Achilles Ldon betweJ^T pads 
! adequately small in size and removed fiom the ^ ofle AcwSles 
tendon to avoid exerting pressure on the Achilles tendoa 

[0014] T^e pad positioned in the heel of the shoe sole comprises two chan' -- < - - , ^ 
exten<fa m a roughly horseshoe shape around this first chamber. In one embodiment 

chamb<^. In that embodmient. the horseshoe-shapcd chamber 

the center chamber. Since fluid is able to flow oZ the channels bSv^.^^^ 

'I ^'"^^"^ ^ ^ °f th<= wc^e? ; h^^l and the 

Si,^ , ? ^"^^y connected. In this configunOion of 

^olllf F l'^^''' ^ ^«>^«1 by straddling thfhS rf&e 

^ ' ^« '^^l o^** foot on the^oe solT 

Sh^f tJ5 pair of fluid-filled pads or bladders in the arch of the shoe is located in 

• » ««* of the shoe upper. Multi^e 

flmd-conductmg chamiels extend between the shoe sole arch pad and theXe imn«r lb 

L^i^r*. ^'i"^^ horseshoe-shaped Ll cha^bTr 

mniS^f^^ from the heel chamber along the lateral portion of the arch ofAc shoe sole 

W ^nbodmient of the present mvention. Z or more fluid^nStSnT 
S^oS^*^^ « ^ ^ ^"^^'fi^^d pads in the shoe upper and tii. 
horseshoe^jhaped fluid chamber in the heel portion of the shoe sole TSMTfldd- 

ai^ZfS ^ ? "^'^ ^"^^ ^ t>«tween all thVpads of the 

apparatus. The fluid m each of the pads and the feet that this fluid can flow toou^ 
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channels between the pads allows the pads to anatomically confomi to the shape of the 
wearer's ankle and the wearer's heel and arch- A pad shape confonning to the ankle and 
foot provides a cushioning effect and custom fit to the wearer's ankle and foot, support to 
the ankle, and stability to the foot 

[0017] In a further embodiment of the present invention, the fluid-conducting channels 
extend only between the fluid-filled pads in the shoe upper and the center fluid chamber 
of the shoe heel portioiL In that embodiment, a heel rim chamber and an arch bladder are 
not fluidly connected to the ankle bladder. In still another embodiment, a fluid-filled pad 
in the shoe upper is not fluidly connected to a fluid-filled pad m the shoe sole. 
[0018] In still another embodiment of the present invention, the center chamber of a pair 
of chambers positioned in the heel portion of the shoe sole is contained on the inside of 
the shoe sole. The positioning in the lateral and longitudinal directions of the center 
chamber opposite a horseshoe-shaped heel chamber is roughly identical to that of the first 
embodiment of the present invention. However, the center heel chamber is contained 
within the material of the shoe sole at a position vertically below a horseshoe-shaped heel 
chamber located on the top surface of the shoe sole. In that embodiment, the center heel 
chamber is separated fi^om the remaining pads and is not fluidly connected to either the 
horseshoe-shaped chamber or the remaining fluid-packed pads. In various embodiments, 
the center heel chamber is imparted with various configurations, such as anatomical 
configurations and toroidal configurations. 

[0019] Further objects and features of the present invention are revealed in the following 
detailed description of the preferred embodiment of the invention with reference to the 
drawings. . 
[0020] 

[Embodiments] Figs. 1-5 show an embodiment of tihie reactive energy apparatus 10 of 
the present invention. In the present embodiment, apparatus 10 is employed in an athletic 
shoe 12 for the right foot. The device employed in a shoe for the left foot is the mirror 
image of the shoe for the right foot that is dqpictcd. The apparatus is depicted and 
described for use in an athletic shoe. However, the i?>paratus of the present invention can 
be similarly employed in shoes other than the athletic shoe shown in the drawings. The 
description of its use in an athletic shoe is by way of example alone and is not meant as a 
limitation. 

[0021] Apparatus 10 comprises a flexible fluid-tight barrier material, preferably a plastic 
fihn that is capable of bemg bonded. Although polyurethane is preferred, other types of 
flexible, fluid tight barrier materials may be employed in constructing the apparatus of 
the invention without departing &om the intended scope of the invention defined by the 
claims. 

[0022] Fig. 3 shows Embodiment 1 of reactive energy apparatus 1 0 of the present 
invention removed fi-om shoe 12. As may be understood firom Fig. 3. apparatus 10 
comprises a first irmer ankle fluid containing pad or bladder 14, a second outer ankle 
fluid containing pad or bladder 16, a third heel bladder 18, a fourth arch bladder 22, and a 
fourth upper arch bladder 24. Each of these six bladders can be provided with one or 
more irmer chambers containing fluid. In the embodiments of the present invention 
described below, only heel bladder 1 8 is provided with two iimer chambers, hmer ankle 
bladder 14, outer ankle bladder 16, arch bladder 22, and upper arch bladder 24 are all 

/6 
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proNadedv^th a smglefluid-fflled inner Chamber. Five hollow 16 18 22 

and 24 are fonned as structi^ parts of the single unit of reactive energy app^a^ 10 
^S^^J' f ^tracted of a pair of overlapping layers 26. 28 of flexible, flddight 
bamer matenal. As is best seen in Fig. 3, overtyping pair of material layers 26 28 have 
L'nlS'r^. J' 'T^ ' ^^^^ confi^ration. TOs peripStrL^ 

^r^^i^ K'^fr^'T' «>"«^^^g to the regions of the foot an^^^ 
l^:^ ^ to «j5h of the five bladders of the apparatus. The top layer 26 of the 

STl^^h. ' i^'*'^ configuiation while Lorn layer 28 is 
nearly flat The shapes molded mto top layer 26 comprise the five bladders;; a pair of 

???nZiJ' ^^^^^ ^^^^^^ ^ 8- fluid-conductin^. chS^? 

blldr^^H ' ""'""^i I?^^ ^^^^^ ^'^^^ ^ « interior volunies of 

bladder 22 and upper arch bladder 24. 

[0023] Each of the bladders of the ankle, heel, arch, and shoe upper arch and tiie fluid- 
conductmg channels is fonned when top material 1^^^^ 

Z tl ^r'u '^'^ top material layer 2?Son 

as the flexible sidewalk of each of the five bladders of the apparatus. The.^ s^^--S 
be molded mto the top layer by any known method. TTie sp^ific configu.^tio; i; five 

fif pi^i, m' ^'S^P^'f ^ ^^^^ P«>^d^s a stable and custom 

fit. Each of the bladders shown in Figs. 1-5 has an anatomic shape; different ' 
configurations are possible. For example, the heel bladder, as described fbrther below, 
can be configured with a toroidal center chamber. 

Sp^Ifl^^^S 26. 28 aie sealed togetlier along a 

penphewl flaige 32. T^e peripheral flange completely surrounds and defines the 

?"^,.^"<?"^ 34, 36 extending between the five bladders 14, 

voimnk. nVhtff^'"?^^^^^^ ^2 of the apparatus encloses the interi<fr 

iTJr^i ^'il^'*' ^' 24 and chamiels 34, 36, 38 between the two material 
layers. The top and bottom layers can be sealed together in the area of 3? 
f^T: ^•f^'' fi«l«cncy (RF).weIding, or by Other equivalent mcSds" lie seal 
formed at penphaal flanges 32 is fluid tight and forms a completely enclosed interior 
volumem each of the bladders. Although all the bladders, except for heel bladder 1 8, are 
Z^i A^"^^ """^ ^"^ embodiments of the present 

^ S^on^t^i • ^ « "If ^ ^^"""^^ ^? "'^'^ '^"^^ ^^^^^ that may or may not 
be mterconnectedmflmd communication with each other. . 

Additional o verlapping areas of pah- of material layers 26, 28 may be joined 

? to« !;;rK^!r?*^' ^^Sf f ?^ 32 of the apparatus. As can be seen in Fig. 

3 top and bottom layers 26. 28 are joined together at area 42 between pair of fluid- 
w^r^l'Jr^u l^* ?^ ^««n«^cating interior volumes of iraier ^d outer ankle 
bladders 14. 1 6 with the mtenor volume of heel bladder 1 8. The seal area 42 of the two 
^ifw li?"^^ '^^""^ «f fl^id-^'nducting channels 34. 36. but also .exves to 

^ni?! T fl^"^ b^*^ ^»«Wers 14. 16 and heel 

bladd^ 18. m another embodnnent of the present invention, a flow confrol valve such as 

^itSldTu "'.'t^'' fJ^'^' ^ ^^^1 r^^ ofmd flow bZen 
ankle bladders 14. 16 and heel bladder 18. Each of channels 34, 36. and 38 is formed of a 
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shape molded mto the top material layer, the portion of sealed peripheral flange 132] on 
eijer side of the channels, and the seal layer area 42 between pair of channels 34 36 
When reactive ena-gy apparatus 10 of the present invention is incoipomtcd V 
fluid<onductmg channels 34. 36 are enclosed in a pn)tective tube describe ' 
^low. This tube basicaUy prevents the channels from collapsing due to movement of the 

[00261 Each of the bladders is fiUed with a fluid 44 of intermediate viscosity. A variety of 
fluids mzy be used to fill the bladders. The fluid may be a composition of two or more 
fluids of various viscosities. Alternatively, the fluid may contain suspended solids 
mcludmg but not Imuted to hoUow spheres, or gas bubbles. Each of the bladders my be 
combmed mlh a fluid and may contain foam sponge. Sponge adds a padding effect to the 
bhdd? ^*<*»splaces some of the weight of the fluid, thereby reducing the weight of the 

[00271 For inner ankle bladder 14 and outer ankle bladder 16 shown in Fig 3 oair of 
matenal layers 26, 28 have a peripheral boundary 32 that has been cut kic a s^^c 
configuration such that bladders 14, 16 are widened below, behind, and above the * 
ankleb(me The configuration of peripheral boundary 32 can also be selected to match tiie 
upper of shoe 12; that is a secondary condition. A primary condition when detemiining 
the configuration of periphery boundary 32 of pair of ankle bladders 14, 16 is that the 
bladders extend weU around both sides of the ankle so as to provide a custom fit and 
support to the anlde. When foiming peripheral boundary 32. one or more tabs 46 may oe 
provided around the peripheral boundary of apparatus 10. Tab 46 can be used to position 
and secure the apparatus in the shoe upper. Some other method of positioning and 
securing the device in the shoe upper may also be employed A number of overlapping 
^T'S A of inaterial layers 26, 28 are located between inner ankle bladder 14 and outer 
ankle bladder 16. Overiapping portions 48 are bonded together and 

sealed. As may be seen in Fig, 3. each of overiapping portions 48 is separated fiom the 
otheis and is separated &om sealed peripheral boundary 32 by conduits 52 extending 
between two ankle bladders 14. 16. Conduits 52 are formed when portions 48 of two 
overlapping nmerial layers 26, 28 are bonded and sealed on the two sides of conduits 52 
Ccnt^ points 54, 56 of each of fluid bladders 14, 16 are bonded to secure overlapping 

i?* " ^S^*^- points 54, 56 prevent excessive sweUing of 

Si iS?^ }^ "^^^ fluid enters the interior volumes of the bladders. 
l«uz«J Ihe dimensions of seal portion 48 between inner and outer ankle bladders 14 16 
are deterimned to calibrate the sectional area of fluid conduit 52 formed between these 
seal portions and peripheral boundary 32. The caUbrated sectional area of conduit 52 
wrtending between inner and outer ankle bladders 14. 16 controls the rate of fluid flow 
Sn f • between the interior volumes of these bladders, keeps a portion of 
flmd m the imcnors of the bladders subjected to landing impact forces, and maintains a 
cushiomng effect and support on the ankle in this bladder area 

'® M ^If^f*^ ^ '^^^"^ Fig- 3. when pressure is applied to the left inner 

anWe bladder 14 the fluid in this bladder passes through conduit 52 and flows into right 
outer ankle bladder 16, causing the outer ankle bladder to expand out of aplane defin^ 

llTZ^TT^'^l^^u^}^'^^' When the pressure is appUed to right outer ankle . 
bladder 16, the fluid m the bladder passes through conduit 52 into left inner ankle bladder 
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TZ^^ ^^^'^^^ ^ ^'^P^^ P^^^ <iefined by overlapping 

hv - ^5" '^^"^^ ^PP^ to the S area 

enclosed by inner and outer ankle bladders 14 and 16. Seal areas 48 extendingbe^^ 
™douterardde bladders 14, 16ofapparatus 10 inhibit to some ^^^nS" 

Klo^. ♦ forth between inner and outer ankle bladders 14, 16, causing thie 

st^eTo'fS^- ^--^ - ^^-g exerted on 'the inner ^d outer 

surfeces of the ankle, it is possible to prevent to some degree the foree ftom being exerted 

?n.?n,^*'^^'' ^ between the bladders ^ 

Cl^Tv.'^t ^^^^'^ ^^^^^^ J 6 are fluidly connected to heel 

^TS^h^2^^? It'^^ ^^^^"^ *e calibrated sectional 

area of chamiels 34, 36. ITie sectional area of chamiels 34, 36 limits the rate at which 
fluid ,s pres^ out of the interior volumes of inner and outer ankle bladdS M 16 by the 

cl^STfil t "^^'^ P~-^- -PP^^. P-vides a 

0"^^?!^ '^"^^"^ of channek 34, 36 limits the rate at ^vhich fluid is 
. ' ^« exerted on the top layer 26 of 

^cwl * "^"^ °f ^ heel bladder to provide a 

cushion effect on the force exerted on the heel of the foot by landing impact 

^ T^^'rl^l^f^T '^'''''^^ ^ ^ ^ P«>^ded in each of chamrels 

the i.ir?^ '^^'''^ °^ ^"^^ through these chamiels. The positions of 

the control valves are mdicated by dotted lines in Fig 3 

^'^^^ that is, a center chamber 62 and a rim chamber 64. are 
formed m heel bl^cr 18. Center chamber 62 is separated &om rim chamber 64 by 

^e apparatus Grooves 66 are formed in top material layer 26 as indentations or 
d^i^ons. Each of grooves 66 has set lengths arranged end-to^nd in a horseshoe- 
^^hT'n^^^^^'^^'^^^^'^^^ ^ '^^ depressions of grooves 66 extend 
t^^^^ * , ? t^.^?"5 ^^'^'^^ ladder and doNvnward below 

^ve^??S ^^^"^ of grooves 66 is secured to bottom material 

IT ? u J**"^ ^'^''^ ^ sealed to the bottom material layer by 
S^S^^?^?'^^**^*''^y^^'^'^8•^'^^y<>*i»er equivalent mctho^^ 

Sn^!^^ -^T' ^ ^"P'^* ^^"g 0PP<>sing sides and opposing 

ends m tiie mtenor volmne of heel bladder 18. These wall segrients divide the interii 

lav^sTth'S"^" or chambers and secure top layer 26 at a spacing from bottom 
Z^ItT^ ^ "PP"^^ fl^^^ ^"to the heel bladder, the top layer is 

fn^^^?^ ^'^.^f^''''^>'*^^*^y^ the bottom layer. ^ ^ ^ 

flni ! "^^^ ^"^^^ ^« ^ ^ J^eel bladder also serve 

SL^ hT,S^^^ o^" ^^^'T ""P^^" «^°"gh the interior of the 

^h«tl^*i?^-!T^' ^j^" <^^oss sectional areas that are 

^S^l blX ^h'"'' ^i^'^i ^^^^ ^2 and rim chamber ^ 

J^t^^ ^i. :J^!J^'}^^^ "^"^^"^ area of the space between neighboring 
grooves 66 m heel bladder 18 and the cah^rated sectional area of chamiels 34 
commmucatmg the heel bladder with imier and outer ankle bladders 14, 16 <x;ntrol the 
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rate at which fluid 44 is cxpeUed from the mterior volume of the heel bladder in response 
to the application of a force on the heel bladder. As a result, the heel bladder counters the 
laadmg mipact and provides a cushioning effect on the heel of the foot, supports the heel 
of the foot m the heel portion of the shoe, and maintains stable capacity. 
[0035] The horseshoe sh^e, or "LT shape, of rim chamber 64 makes iipo i:' - • - - 
nm chamber to respond to the landing hnpact and provide a stable force oa die -undereTde 
of the foot For example, when a landing impact force is exerted adjacent to the arch of 
the foot or on rim chamber 64 along the inside of the foot, the inside portion of the rim 
chamber compresses and the fluid in the heel bladder is forced around the rim chamber to 
the opposite side. Smce the spacing of the groove 66 next to the heel bladder restricts the 

ftee flow of the fluid, the fluid flows more readily around rim chamber 64 to die side 
opposite the side where the impact force is exerted. The flow of the fluid to the opposite 
side of the nm chamber increases the fluid pressure on that side, causing the bladder to 
expand somewhat on that side and exerting a reaction force on the opposite side of the 
bottom of the heel of the foot from the side on which the heel bladder is being subjected 
to the force. This produces a redistribution of the impact force over a larger area than the 
heel of the foot and stabilizes the heel of the foot in the shoe. When the landing force is 
generated on the opposite side of the heel bladder, that is, the outside, the force exerted 
on fcat side of the heel bladder compresses the heel bladder on that side. This then causes 
the flmd on the side of the heel bladder that has been compressed to flow around the rim 
clum^r to the opposite side, that is, the inside. The fluid pressure increases, causing that 
side of the rim chamber to expand. This expansion exerts a reaction force on me inside of 
the heel of the foot, stabilizing the heel of the foot and redistributing the impact force 
over a larger area than the heel of the foot. Distribution of the landing impact force 
produced on the edge of the shoe sole over an area larger than the heel of the foot causes 
the heel bladder to counter the landing impact the center of which has been shifted, 
thereby stabilizing the heel of the foot 

[0036] In a further embodiment of the present invention, an elastic pad 68 is provided in 
the mtOTor volume of center chamber 62 of the heel bladder. This heel pad is preferably 
made of an elastic foam sponge material. However, the pad can be made of some other 
type of elastic material. The purpose of the pad is to add a cushioning effect on center 
chamber 62 of die heel bladder in addition to the cushioning effect imparted by fluid 44 
filhng the chamber. The presence of pad 68 in center chamber 62 displaces fluid 44 from 
the center chamber and lightens the heel bladder. 

[0037] Arch bladder 22 and upper arch bladder and 24 are fluidly connected to heel 
bladder 18 through fluid-conducting channel 38, The flow rate of fluid 44 between arch 
bladder 22 and upper arch bladder 24 and heel bladder 1 8 depends on the calibrated 
sectional area of channel 38. The size of the sectional area of this channel is deteraiined 
to permit the fluid to flow between the bladders. However, the sectional area of cbanncl 
38 limits the rate at which fluid is expeUcd from the interior volume of the heel bladder 
by me force exerted on the top layer 26 of the bladder, keeps a certain quantity of fluid m 
heel bladder 1 8, and provides a cushioning effect fix)m the force exerted on the heel 
porUon of the foot by the landing impact 

[00381 As described above, the arch bladder, arch bladder 22, and upper arch bladder 24 
unpart a shape conforming to the shape of the arch of the foot When incorporated into a 
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Shoe 12, arch bladdo- 21 and upper arch bladder 24 come into surface contact with the 
bottom and inside of the arch of the foot, support the arch of the foot, pro vide u 
cushioning effect, and provide a custom fit in this area of the foot 
[00391 Mul^le second grooves 72 extend between arch bladder 22 and upper arch 
bladder 24. These second grooves are fonned in about the same manner as first grooves 
66 extending between center chamber 62 and rim chamber 64 of the heel bladder Second 

^ZT2 ^ ^^f-^T ^''P ^^y^ 2^ ^ indentations or depressions. Grooves 72 

extend through the flmd 44 filling the interior volumes of the arch bladdcra.d J^e opper 
areh bladder and downward below top layer 26, and are secured to bottom material layer 

^'u.^f^o^™^ ®^ 8«)oves, Second grooves 72 form fold lines betwewj 

arch bladdo- 22 and upper arch bladder 24. These fold lines permit bending of imper aich 
2?^''l^ ^T"" bladder 22. Itus. upper arch bladder 

In^T ^K^^^^o"" f ^J^^"^ °f foot of the wearer, 

and arch bladder 22 can be instaUcd in the shoe sole immediately below the arx:h of the 
wearer s foot 

[0040] Similar to grooves 66 of heel bladder 18, second grooves 72 serve as wall 
segments dividing the interior volumes of the arch bladder and upper arch bladder The 
wan segments formed by second grooves 72 restrict and control the amount of fluid 
flowing be^veen arch bladder 22 and upper aich bladder 24. The gracing or openings 

fl^wT/^^ """^^ "^^"^^ by g^^oves 72 are calibrated to control tiie 

flow of fluid between the arch bladder and the upper arch bladder. Cahbration of the 
opemngs between neighboring grooves 72 is conducted to control the flow of fluid 
between the arch bladder and the ^pper arch bladder. The caHbration of openings 
fTf. neighbonng grooves 72 restricts the flow fiom one of the bladder to the other 
of the bladders in response to a force exerted on one or the other of the arch bladder and 
the upp^ arch bladder, and restricts the rate of flow. This keeps a certain amount of fluid 
m the mtenor volume of the arch bladder or the t^er arch bladder, and supports aud 
cushions the foot arch during running or other activities in which the arch of the foot is 
subjected to a force fi-om the arch bladder or the upper arch bladder. When either the arch 
Madder or the upper arch bladder is subjected to a landing impact force, the flow of fluid 
irom fte bladder subjected lo the force to the other bladder causes the other bladder to 
expand somewhat The expansion of the other bladder exerts a reaction force on the arch 
ot the foot The reaction force exerted on the other bladder causes a redistribution of the 
anding impact force over an area larger than the arch of the foot, thereby reducing the 
landing impact force on the foot ^ 

Klw ^ '^""J? the relative positioning of ^e apparatus 10 of the present invention 
m the shoe ,q,per 82 and sole 84 of a right-foot athletic shoe 12. Fig. 1 shows only the 

inside of the anWe, that is. the left side of right-foot athletic shoe 12. However, the 

bladders 14, 16, heel bladder 18. arch 
^ ?tf S' ^c''P^':^^^^^^**^'^'^<^«^be seeninFig. 1. As is shown best by Fig 2 
heel bladdCT 1 8, arch bladder 22, and upper arch bladder 24 are siqjported on the top ' 

^^^If^ "^K^i ^ ^ ^^^^ 24 is supported by a portion of 

^e inside surface of shoe upper 82. In the embodiment shown in Fig. 2, a uii layeriike 
pad 86 IS provided that covers the top suifece of heel bladder 18 and arch bladder 22 A 
portion of mner layer 88 of the shoe upper covers upper aich bladder 24. Middle liner 92 
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Th^n,^^^ "'^ »PI«°«<= impsnel in Ml to the foot of fte 

vvh«e the shoe q,pcr is bonded to the shoe sole AsZybeSataprr^.? ^f*""' 

mn^Tff^^ S: °^*®^^"PP«^^<^^*« shoe sole. P 

^ °«^"fy ^^<' shoe, the inner surface of shoe upper 8' ...a-. 
anklebone when shoe upper 82 is secured around the ankle of ^^wei^ s ^;! 
produced between the protruding lateral portion of the anklelxme ^Tthe ^ of th. 
sh^ upper abov^ behind, and below the'^ebone. AsTa^ ^to^^f^. 

6 Of a^;^r;?^°" '™ ^^^^ fluid'mi^S^S^bladdeS^^^ 

16 Of apparatus 10 is dctcimmed so as to fiU the space between the inner sSfofl? 

wnen tne snoe upper 82 assembled mto apparatus 10 has been secured around the anVl^ 

^^17^1 incorporating apparatus 10 of the present invention has been 

^rn^rit! w !.f^^, '^^^ "PP^'" <^<>nstantly changing pressSe is applied to 
pair of ankle bladders 14. 16. When the ankle presses on one ff&e bladders aS raiW 

Irf T "^^^^eJ^' since the calibrated sectional ar^ of channels 34 36 

J^cts the amount of fluid passing betweenpair of ankle b Jte ifTt M 

b^^'^'^i^'^*?r.^^' "^^^ withi^the p J; o?^h 

V *f ^^'^^^^'^ ^ ^^^^^"^ W^<««« to the oth^, the Sness of 

to^ ot ddf ^1 '^^^ "^''T ^ ^ "'^"^ °^ov^«»«nt of the an^fe 
Ste^ f • "^^^ ^^"^ '"P"^**^ ^PP<^^^*« ^i<*« °f the shoe upper 
2S1 ' ehminatmg ankle sq,port. In the present invention, when the 

wISl '^^^ «PP« 82 Ld pressure is to 4 

fluid bladd» contained on that side of the ankle, the fluid in the Wadder flows toTe 

tough conduit 52. Thus, the bladder on the opposite side expands ^d ts £"aS;' 

Sh^s^^Ti'SSn^"*^*^^ oUtesid'r^ned. 
aince seal areas 48 in the center of inner and outer ankle bladders 14, 16 inhibit 
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exp^on of conduit 52 when fluid passes through the bladders, almost no piessui« b 
exerted on the easUy injured Achflles heel of the wearer. nopiessurcis 
(0045J The reactive energy distiibuting function of the heel bladder and the arch bladddrs 
operates in roughly the same manner as described for the ankle bladder ^^-r. 
mipact force "exerted on heel bladder 18 of the apparatus, the fluid in the heefbladd7 
^It^V^W^ !°."* 22, 24, flows through channels 34, 36. and flows 

mto ankle bladders 14, 16. As set forth above, the caKbraled section areas of cUnels 34. 

f^h hZri'** *^ °f flowing into the 

arch bladders ftoin heel bladder 1 8. Huid flowing ftom the heel bladder to the arch 
bladders and the shoe upper arch bladder causes the arch bladder and the ^^o^ '^^n*^ '>rrh 

■ shoe1^L^,T*'^' ^^«^o« Of the arch biaddir "and the 

Shoe upper arch bladder exerts reacUon energy on the inside of the foot at the arch and 

MdSf ^^t ^ ^ f^'ot « distributed across the arch 

Ktv^TJ^kI'^?'^ ^""^ °" ^ ^^^^ 22. 24 of the apparatus, the 

fSm nm^S^ and is pushed to heel bladder 18. 

Fluid provided to the heel bladder from die arch bladders causes ih« heel ^^^^ . ^ 

SSriT^"^^* '1 "^^^ ^P^^°° °^ exerts a reaction 

^^L^!J^'t ""l^f ^T' ^ ^^buting the landing impact force 

SS?^ ^ "^"'^ ^«e' of foot and the arch bladder. 

Fip, l 8 «nbodunent 10* of the apparatus of the present invention is shown in 
rigs. o-«. AS can be seen m Figs. 6-8, embodiment apparatus 10' is nearly identical to the 
earlier descnbcd embodiment. However, it differ in that center chamber 62 o^ 

f!!^'^?!?^',? ^'^'''^ embodiment has been eliminated m apparatus 10' sho^^^tl in 
J^ i. "^T^g configurational parts in apparatus 10' are denoted by adding an 
jposfrophe ( ) to reference numemls identical to those in the previous embo<4ent. 

M^lt'^S?^^ "^""^ is separated fiom heel 

run cnamber 64 . There is no fluid connection between heel center chamber 62' heel nm 

^nl^li^T^ "^^"^ positioned on the upper surface of shoe 

i!l ''^7"^^' ^?»«=>ughheel center chamber62' is embedded indole 84' in a lateral 
and lon^tudmal position nearly identical to the heel center chamber in Embodiment 1 
heel center chamber 62' is positioned verticaUy beneath heel rim chamber 64' The 
relative positionmg of heel center chamber 62' and heel rim chamber 64' in the present 
6r^^r^. S^"^ '^T' ? positioning of heel cenl cb^S 

62 in sole 84 bcncaA heel rim chamber 64 increases the ability of heel rim chamber 64' 
the wearer on the shoe sole and provides crosswise stabUity to the 
wearer. Heel center chamber 62' located within sole 84' providJahnost 
mLir^-^^?°"« "^^^ ^ 62 in Embodiment 1. 

Ki!*S»^ f^JT^^ embodiment of heel bladder 100 and upper and lower arch 

i^JJ^^' }^ ""^^ P^"'^ invention. Tlie heel bladder lOO and ^pper and lower 
archbladders 102. 1(M shown m Fig. 9 are nearly identical to those ofTepre^dom 

^rr'^'u? V*^^ ^om hoiseshoe-shaped fluid 

oS ''^'?^'"^°^^°^^°^«°t 1 only by being separated fio^le^ 

of arch bladders (not shown). As in Embodiment 1, the horsesh^ or -U-'-shape of rim 
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fS^U^^K ' ^^"^"^"^ """^^^ P^^'^^^* to ^spond to the 

SS?A imparting a stabilizing reaction force to the inside of the foot 

Sldii^of tn?^$''''c " ''i*?.? Embodiment 1, the arch bladder and upper an:h 
bladders 102 104 of Fig. 9 are fluidly connected to heel bladder 100 through fluid- 
2Zt^f '^u i?^* P^"»d-^°°««<=ting channel 108 is identical to fluid^onnecting 
^ 1 r As in Embodiment 1 . the rate of fluid flow between the 

arch bladder 102. upper arch bladder 104, and heel bladder 100 depends on the calibrated 
T '^^^"^ "^"^ ^ ^ Embodiment I. arch bladder 102 and up^r Th 
bladdj 104 provide a configuration conforming to the configuration of the arch of the 
tt f^'P?'^]^ a shoe, aith bladder 102 and upper aich bladder 104 contact 

S^t^«?H ^""^^ '^PPort the arch of the 

foot, provide a cushiomng effect, and provide a custom fit to the shoe m the area of the 

(OOSIJ Multiple gnxjves 1 12 extend between arch bladder 102 and i^per arch bladder 
104. These grooves are fonned ahnost identically to grooves 66 of Embodiment 1 
«ctandmg bctj^n ojnter chamber 62 and rim chamber 64 of the heel bladder, and 
^oves 76 of Embodiment 1 extending between arch bladder 22 and i^jper arch bladder 

^t^^^L^tf.^^^'^^.^.^^ embodiment of Fig. 9 employs a center fluid-filled 

* T"^^ -^^^"^ ^ ^ ^ P^g^- <^«scribed above. As in the 

tn!. T "*/'P- ^^^^ ^ 14 of the heel bladder is separated 

from horseshoe-shaped chamber 106 and is positioned in the shoe sole beneath the 
horseshoe-shaped chamber. Heel center chamber 1 14, denoted by the dotted line in Fiiz 
9, can assume vanous configurations including anatomical shapes. For example, it can 
tOToiS of Embodiment 1 of the present invention or be 

[0053] Fig, 10 shows another embodiment 10" of the apparatus of the present invention 
As can be seen from the figure, apparatus 10" is nearly identical to Embodiment 1 shown 
m Figs. 1-5 with the exception that fluid-conducting channels 34, 38 such as are 
employed m Embodiment 1 to fluidly connect the ankle bladder, heel bladder, and arch 
bl^dere are completely missing. The remaining stnictural parts of amjaratus lO** sHo^t. 
inFig. 10 are identical to those of Embodiment 1 shown in Figs. 1-5 and are denoted by 

f^S^ll?''''*^?'' 9 "^^^^^^ '^"""^^ *o in Embodiment 1 . As 

mEmbodiinent 1, the Embodnnent of Fig. 10 comprises a pair of ankle bladders 14". 
16 .a heel bladder 18", and a pair of arch bladders 22", 24", As in Embodiment 1 
overlapping top and bottom layers of flexible, fluid-tight material completely enclose the 
five bladders 14", 16", 18", 22". 24" of the embodiment of Fig. 10 and are s^al^H 
togethw along a peripheral flange 32" defining boundaries. TTie sealing of ^sripheral 
?f?^l,,^^,'?^^*^^^«PP^*^ encloses theint^ 14", 16", 

18 , 22 24 between two layers of material as in Embodiment 1. However, as can be 

I'FS^^!^"^^}"^ ^^5* ^^"^ between pair of ankle bladders 14", 
ILl ^l^^"^ ^^^^^^'^ 1«"' ^" 24", separating these two sets of 

i n^F^; only difference between the embodiment of Fig. 10 and Embodiment 

i/LS' j-5Jbe embodmient of Fig. 10 functions identically with Embodiment 1 

Z^^^^T^t^^^^T to heel bladder 18" and arch 

bladders 22". 24" as in Embodiment 1 . 
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[0054] Fig. 1 1 shows another embodiment 120 that can be used separately or 
incoiporated with the heel bladder and arch bladder shown in Fig. 9. 

Apparatus 120 comprises a first uuier ankle fluid containing pad or bladder 1 22 and a ^ 
second outer ankle fluid containing pad or bladder 124. These bladders arp t>A«-iv 
Identical to ankle bladders 14, 16 of Embodiment 1. Smce ankle bladders 122. 124 are 
l^T^'JS-^ " Embodiment 1. their detailed description is omitted here. Apparatus 
120 of Fig. 1 1 has a heel bladder 126 of toroidal configuration. Heel bladder 126 
comprises an mner fluid chamber 128 and an outer fluid chamber 132. The three hollow 
bladders 122, 124, 126 shown in Fig. 1 1 are formed as the stractuial components of a 
smgle umt of apparatus 120. Tliis apparatus, as in Embodiment 1. compn-«e«? a nair of 
overlapping layers 134. 136 of a flexible, fluid-tight material. This overlapping pair of 
matenal layers 134. 136 has aperipheral boundary 138 fonning a specific configuration 
imparting anatomical contours corresponding to the ankles of the foot to pair of ankle 
bladders 122, 124, and imparting a toroidal configuration to heel bladder 126 Top and 
bottom layers 134, 136 of flexible material have a prescribed surface shape molded to 
form these three bladders 122, 124, 126, and a fluid-conducting channe? ' 
communicating the interior volumes of inner and outer ankle bladders 12? 124 with the 
interior volume of heel bladder 126. Overlapping top and bottom material layers 134 136 
are se^ed together along peripheral flange 138, completely enclosing the three bladders 
U2, 124, 126 and fluid-conducting channel 142 extending between these bladders, and 
defining a boundary. The sealed peripheral flange 138 of apparatus 120 is formed m 
roughly the same manner as described above in Embodiment 1. 
I0055J Tte sealed flange 138 on either side of fluid-conducting channe! 142 also serves 
to cahbrate the sectional area of the channel. The caUbration of the sectional area of the 

^ of flow between inner and outer ankle bladders 
122, 124 and heel bladder 126. As in Embodiment 1, a flow control valve such as an 
onfice (not shown) can be provided in fluid-conducting channel 142 to control the rate of 
fluid flow between ankle bladders 122,124 and heel bladder 126. men &pp^2Xu^ i -yo 
the present mvention is incorporated into a shoe, fluid-conducting channel 142 is 
enclosed in a protective tube of the type employed in Embodiment 1. Hus tube basically 

channel fiom collapsing due to movement when wearing the shoe, 
[0056] Two separate concentric chambers, that is, inner chamber 128 and outer chamber 
132, of toroidal configuration are formed in bladder 1 26, Inner chamber 128 is separated 
firom outer chamber 132 by multiple grooves 144 formed in overlappin g - ' ' - - 
134, 136 comprising the apparatus. As in the above-described embodiments, grooves 144 
are formed as mdentations in the material layers. Each of grooves 144 has a circular arc 
confi^ttahon, and is of set length positioned end to end in a circular configuration 
extending between concentric inner chamber 128 and outer chamber 132 The 
depressions of grooves 44 [sic] extend through the fluid (not shown) filling the interior 
volume of the heel bladder and under material layers 134, 136; th^ ^ -.^l - . ■ ^ 
gxwves 144 are secured together. The bottoms of the grooves can be sealed by adhesive, 
by radio frequency welding, or by other equivalent methods. 
[0057] Grooves 144 form waU segments having opposite sides and opposite ends in the 
mtoior vo ume of heel bladder 126. The waU segments fonned by each of grooves 144 
withm heel bladder 126 divide the interior volume into separate areas or chambers 
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««pandiag away &m th« bottam kv« " f """"^ ^ «ce«ively 

embodiment is roughly idSTrt^fl^J , '^'/^"P'^^^^ 
(00S8J Tie mulfiSfwfl Hmd «.S.Ioyed in Embodiment 1. 

33 flow «sSnl^"Z^!^^T'^,l^ i° "to heel bladder al» serve 

132 of the heel bladdwTI« SS^w '^8 and outer chamber 

gn«ves 144 in h^Lte 1 T neighbori,^ 

communicating ^ bed bUHa? ^'^'^ ""^o"^ of channel 1« ^ 
rale at wSlfl^t ^mI^^T f*" ""^"^ '22- 12" «>«»1 the 
» 4e appKcation o"J^S^?S'a$^rS "^^^^^^^^ 
landing impact and provides a ciKhmn?n«^^l counters the 

of the footL the heeT^rof fte ^^^5""*^ ^""l?^*^ ^PP^^ tl^e heeJ 
I0059J As has been mSTcL fi^^^t^,!?^ 

in the same ma^]^!^S^Ct^'^ft^^'^ cushion employed in the sole of a shoe 
However, the confe^7tor^i^^Snfi ^ ^Tu"^^^ ^^'"^^^ embodiments. 
pn,videaWrSnfo^torSSf;f^^^^^^^^ 

during waUdng, runnu^, tXtti^^f: Fits nL", ^P^* 
Fig. 1 1 incorporated into the Wl Tf^uZ' T'^l and 13 show heel bladder 126 of 
inside of the shoe sole or Ae^S .fd! ; 1' ^^^'^ °n the 

bladderiscompressed^dt^^^^ 

chambers 128. 132. Hiis ino^ ft! S . side of concentric toroidal 

causing the left s^de of A^^^^^^ ^^^^^ ^^^^ chambers, 

chambeS^12uSS^*^^f ,1 •■ ^ «Pf^n of the right side of toroidal 
iiiside of the foot rSl^^i! • J"/ '^'^ rish" «ide of the 

foot R«d^S.r2SSi^^ the heel of Are 

larger are. 4anS^^^iSf .l** »f *o. sole over a 
Figs. 1 1-13 to counter the lmdfa^h^^,??i "^"^ anbodiment shown in 

Prfd'^ye^lZL':^^^^ "adders of the 

9 and 1 1 already inco J^^d bto a^^ S f ^"^^^ embodiments of Figs, 
the shoe can becondu^Stl^':^?::;;^^^^^^ 

as is described for the embodimenteof 3 o , described embodiments 

13, the shoe sole compSS^m^Sfn ^^'^^ embodiments of Figs. 12, 
middle liner 156. FiS H^^n IT^ 1 ^"""^f ^^^^ ^^rt 154. ;nd 

upper material. voT^ 64^ fo'^^J 

P« voios I&4 are fonned on the top surfece of lower sole 152. 
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These have a configuraJion confonnmg to the bottom of heel bladder 126 and fluid- 
conducting channel 142 of the apparatus of Fig. 11. As in the previous embodiment, a 
ngid hollow tube 166 is positioned wound channel 142 communicating the ankle 
bidders with Ae ht^l bladder. Tube 166 is shown in Fig. 12 in the heel portion where the 

flexible matenal of channel 142 when the channel bends from the shoe upperlto Ac 
2Se b^J^iif i^f ^^1J42 extend from lower sole 152 upward to fluid-fUled 
^ T^. J^l If between inner and outer layers 160. 162 in the shoe 

b EmbodSl *° ^ "^^'^ ^ ^ '^^'^^^ 

[0061] Middle sole insert 154 has a bottom surface in which voids are fonned. The voids 
unpart a configuranon conforming to ±e configuration of heel bladder 126 and fluid- 
conductmg channel 142. This configuration of voids 168 in the middle sole insert 
fecihtates posmomng of the insert over channel 144 located on the lower sole during 
P accmcnt mto lower sole 152, heel bladder 126, and the shoe. Positioning voids m L 
blSS^SX'lir I52and«iddle sole insert 154 Militates indrpomtion of 

[0062] When heel bladder 126 and ankle bladders 122, 124 have been placed into ihe 
shoe sole and shoe upper, respectively, the heel bladder 1 00 and arch bladders 1 02. 1 04 

ZZ^!^^?.^''^.^ ^ ^ "^'^ ^« ^« AS may be understood 
fiomFigs. 12«id 13 the heel bladder 100 and arx^h bladders 102, 104 of the embodiment 

Sr^^u ^^'^ T P^^^ of middle sole msert 154. The heel bladder 

126 of the embodiment of Fig. 1 1 is placed mto the shoe sole immediately below the 
^vfJim^ horseshoe-shaped tube 106 and the heel bladder 100 of the 

Tn^TJ^J\^' ^f^^^PW^usof the embodiment of Fig. 9, positiomng on the 

Ae^^^v^' -^f ^'fT^^^*'- ^2"^^ 13by precisely the same method asm 
the previously dcscnbed embodiments is also possible. If the apparatus of the 

embodiment of Fig. 9 is placed on the top surface of middle sole insert 154, middle sole 

Jf.i!' ? " ^""^ff" ^^""^ 100 and arch bladders 102. 

"^f<»^»«ion fluid bladders into the sole is completed. 
rOO«J WhUe &e present invention has been described by reference to a number of 
^tT^^^^^ understood that modifications and variations of the 

invention may be constructed without departing fiT>m the scope of the invendoit « v 
denned m the clainu. "v-^ — 

[0064] 

PEffect of the Invenfloii) As h^ been made clear by the above description, based on die 
present mvcnton, one or more fluid^nducting channels extend between a pair of fluid- 

shoe sole. These flmd-conductmg channels fluidly connect the pads in the <:^ - 
b^^^all o?5,T!f arch portions of the shoe, pennitting ffiii to flow 

aLI? ^ ^r" ^P^^- fl"id in each pad can be made to flow 

bet^ pads, <aiahhiig the pads to anatomically conform to the shape of the wearer's 
ft^t and fte wearer's heel and arch. A pad shape conforming to 
^^^wearer's ankle and foot, imparts a custom fit, supports the ankle, and 
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i«l of 4e Sa^^^Z^.^ " configored to araddle the 

[Bnef Description Of the Drawings] 

^*^5)^A »ction.l vtewoftbe oftI»p,ese«inv««io„ long «ctio» line 5-5 

tl« 5h« .vpT^ ^ ""^ to ae e.ch 

(KeytotheNiunerabJ 

Reactive energy appamtuses 
Arctic shoe 

, J Inner ankle bladder 

i J i<,< Outer anWe bladder 

Heel bladders 
^>}02.I04 ArchbladdS 
fj'iw Upper arch bladder 

Material layers 
" Peripheral boundary 
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34, 36, 38, 108, 142 Fluid-conducting channels 
44 Viscous fluid 

46 Tab 
48 Overlap area 

52 Conduit 
^4»56 Center points 

^2 Center chamber 

^ Rim chamber 

66, 72, U2, 144 Grooves 

Elastic pad 

^ Shoe upper 

84 Sole 

86 Pad layer 

88 Upper inner layer 

94 Tube 

Horsesboe-shaped fluid chamber 

^ ^4 Heel center chamber 

122,124 Ankle bladders 

126 Heel bladder 

128 Inner chamber 

132 Outer chamber 

134, 136 Overlapping layer 

138 Peripheral boundary 

146 Fluid 

150 Outer sole 

152 Lower sole 

1 54 Middle sole insert 

156 Middle lining 

160 Inner layer 

162 Outer layer 

164 Voids 
[Fig. 11 

(Fig. 31 
IFig. 4] 
IFig.71 
IFig. 51 
IFig.91 
[Fis.61 

IFig. 81 
IFig. lOJ 
[Fig. Ill 
IFig. 121 
IFig. 131 
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